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IONIC SHIELD FOR DEVICES THAT EMIT 
RADIATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates in general to radiation 
shields, and more particularly to a shield Which converts 
radiation into ionic movement to dissipate same. Such a 
shield is suitable for use With devices that emit radiation, for 
example, a cellular telephone Which emits radiation from an 
antenna. 

2. Background Art 
Cellular telephones, and other devices, such as Wireless 

devices, that communicate through the airWaves, transmit 
undesirable radiation When in use. While the relative quan 
tity of radiation that is transmitted is not of great magnitude, 
repetitive use of such devices, especially in close proximity 
to the human body (i.e. a cellular telephone proximate the 
ear of the user), has been shoWn to impart relatively high 
levels of radiation Which permeate the body of the user, and 
more particularly the head of the user. Such high levels of 
exposure have certain experts believing that the devices are 
relatively dangerous and may be a health risk. 

One solution, designed to limit the quantity of radiation 
received by a user, has involved the use of separate micro 
phone and speaker in the form of an earpiece. While this has 
limited the radiation emitted to the user, it is not Without 
draWbacks. First, such a separate component adds complex 
ity to the cellular telephone in the form of cords and plugs 
(Which can become tangled and disconnect from the phone). 
Moreover, certain users are not comfortable With the use of 
earphones and microphones, and prefer the customary and 
conventional use of a telephone headset. 

SUMMARY OF THE INVENTION 

The invention comprises a radiation shield for use With a 
device that emits radiation. The shield comprises a barrier 
positioned betWeen a source of radiation and an object to be 
shielded. The barrier includes means for converting radia 
tion into ionic motion. In turn, the ionic motion dissipates 
the radiation and substantially precludes the radiation from 
reaching an object to be shielded. 

In a preferred embodiment, the radiation converting 
means comprises an ionic conducting material positioned 
betWeen the source of radiation and an object to be shielded. 
In one such embodiment, the ionic conducting material 
comprises a membrane supported by a frame. In one 
embodiment, the membrane is selected from the group 
consisting of one or more of: hydrated compounds, Na?on 
family materials, Nasicons, [3 Alumina, [3“ Alumina, 
chalcogenides, halides, oxides, solid polymer electrolytes, 
aqueous salt solutions and gels, as Well as mixtures thereof. 
Preferably, the ionic conductor includes a conductivity of at 
least 10'8 siemens/cm at ambient temperature. 

In another preferred embodiment, the barrier further 
includes means for removing heat from the radiation con 
verting means. In one such embodiment, the heat removing 
means comprises a heat sink associated With the radiation 
converting means. In a particular such embodiment, the heat 
sink comprises a metal, a ceramic and/or a polymer sub 
strate. Preferably, the heat sink may comprise one of the 
group consisting of aluminum, graphite, magnesia and steel, 
as Well as mixtures and alloys thereof. 

In another aspect of the invention, the invention com 
prises the radiation shield identi?ed above used in combi 
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2 
nation With a device having an antenna capable of emitting 
radiation. In such an embodiment, the barrier including 
means for converting radiation imparted by the antenna to 
toWard a user, into ionic motion. 

In one such embodiment, the invention further comprises 
means for slidably positioning the barrier relative to an 
antenna. In another such embodiment, the invention includes 
means for pivoting the barrier relative to an antenna. 

The invention further comprises a method of precluding 
damage to a user from radiation emitted by an antenna of a 
device. The method comprises the steps of providing a 
barrier having means for converting radiation into ionic 
motion and positioning the barrier betWeen a radiation 
emitting antenna of the device and a body surface of a 
human, to, in turn, facilitate receipt of radiation by the 
barrier. 

In a preferred embodiment, the method further comprises 
the step of adjusting the barrier relative to the antenna or 
relative to the device to maximiZe receipt of radiation by the 
barrier. In one such embodiment, the step of adjusting 
further comprises the step of pivotally rotating the barrier 
relative to the antenna or the device. In another such 
embodiment, the step of adjusting further comprises the step 
of slidably moving the barrier relative to the antenna or 
device. 

In another embodiment of the method, the method further 
comprises the step of associating a heat sink With the barrier 
to, in turn, dissipate heat from the barrier. 
The invention further comprises a method of dissipating 

radiation emitted by a device, such as a cellular telephone. 
This method comprises the steps of emitting radiation from 
an antenna of the device; receiving radiation into a barrier; 
and converting the radiation into ionic motion Within the 
barrier. 

In one preferred embodiment, the method further includes 
the step of dissipating the heat generated Within the barrier. 

In another preferred embodiment, the method further 
comprises the step of adjusting the barrier relative to the 
antenna to maximiZe the receipt of radiation by the barrier. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 of the draWings is a perspective vieW of the 
radiation shield of the present invention; 

FIG. 2 of the draWings is a side elevational vieW of the 
radiation shield of the present invention in combination With 
a cellular telephone, shoWing, in particular, the shield an 
operating environment; 

FIG. 3 of the draWings is a perspective vieW of the 
radiation shield of the present invention in combination With 
a cellular telephone, shoWing, in particular, a ?rst embodi 
ment of the adjustment means; 

FIG. 4 of the draWings is a perspective vieW of the 
radiation shield of the present invention in combination With 
a cellular telephone, shoWing, in particular, a second 
embodiment of the adjustment means; 

FIG. 5 of the draWings is a front elevational vieW of the 
radiation shield of the present invention in combination With 
a Wireless digital assistant; and 

FIG. 6 of the draWings is a top plan vieW of the radiation 
shield of the present invention in combination With a cellular 
telephone. 

BEST MODE FOR PRACTICING THE 
INVENTION 

While this invention is susceptible of embodiment in 
many different forms, there is shoWn in the draWings and 
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Will be described in detail, several speci?c embodiments 
With the understanding that the present disclosure is to be 
considered as an exempli?cation of the principles of the 
invention and is not intended to limit the invention to the 
embodiments illustrated. 

Referring noW to the drawings, and, in particular, to FIG. 
1 thereof, radiation shield is referred to generally as 10. 
Speci?cally, radiation shield 10 comprises barrier 15 Which 
includes frame 26, means 30 for converting radiation into 
ionic motion and means 32 for removing heat from the 
radiation converting means. Radiation shield 10 is shoWn in 
FIGS. 2—4 as being associated With device 100 Which may 
be a cellular telephone. The cellular telephone is of the type 
that includes speaker 105, microphone 110 and antenna 115. 
Antenna 115 emits outWard radiation (i.e. Waves of high 
frequency/short Wavelength, such as microWaves) When 
device 100 (the cellular telephone) is in use. It has been 
determined that extended exposure to such radiation has 
harmful effects to humans and other animals. Of course, use 
of the device is not limited to cellular telephones, but has 
broader application to other devices that emit radiation, such 
as Wireless communication devices and other business and 
consumer devices, for example, the Wireless digital assis 
tance device of FIG. 5. 

Radiation converting means 30 is shoWn in FIGS. 1 and 
3 as comprising ionic conducting material 40. In one 
embodiment, ionic conducting material 40 may comprise 
membrane 60 Which is positioned and attached to frame 26 
Which, in turn, supports same. In other embodiments, the 
ionic conducting material may comprise a rigid structure 
Which does not require frame 26 for support. While the 
radiation converting means 30 is shoWn in FIGS. 1—5 as 
comprising a substantially planar material, it is likeWise 
contemplated that the radiation converting means may have 
various con?gurations, such as a surface con?guration 
Which, for instance, folloWs the contours of antenna 115, or 
of another feature of device 100. Moreover, While the 
radiation converting means is shoWn as comprising a mate 
rial of substantially uniform thickness, various 
con?gurations, including those having varying thicknesses 
is likeWise contemplated for use. As shoWn in FIG. 6, the 
device may be siZed so as to effectively block a substantial 
majority of radiation, denoted by 0t, imparted toWard a user. 

Depending on the embodiment, the material/membrane 
may comprise a variety of materials, including, but certainly 
not limited to, hydrated compounds (SiO2, A1203, etc.), 
Na?on family materials, Nasicons, [3 Alumina, [3“ Alumina, 
chalcogenides, halides, oxides, solid polymer electrolytes, 
aqueous salt solutions and gels, as Well as mixtures thereof. 
Such materials are con?gured so that the resulting radiation 
shield has an ionic conductivity of at least 10-8 siemens/cm 
at ambient temperature (i.e. about 70° 

Heat removing means 32 is shoWn in FIG. 1 and FIG. 3 
as comprising heat sink 44. Heat sink 44 generally com 
prises metal, ceramic or polymer substrate Which is posi 
tioned proximate the radiation converting means. In certain 
embodiments, the ionic conducting material may be attached 
directly to the heat removing means, Wherein the heat 
removing means may provide additional support for the 
ionic conducting material. In certain embodiments, the heat 
sink may comprise a uniform member Which matches the 
siZe of radiation converting means 30. In other 
embodiments, the heat sink may be of a con?guration Which 
is different than the radiation converting means, and may 
include non-uniform surfaces (i.e ?ns and the like). Most 
preferably, due to thermal conductivity characteristics, the 
heat sink comprises aluminum, graphite, magnesia or steel, 

10 

15 

25 

35 

45 

55 

65 

4 
as Well as mixtures and alloys thereof, to adequately dissi 
pate heat Which is generated Within the radiation converting 
means. In other embodiments, heat removing means 32 may 
comprise alone or in combination, heat sinks, fans and 
ventilation units (not shoWn). 

Position adjusting means 20 is shoWn in FIGS. 3—5 as 
comprising slidable positioning means 34 (FIG. 3) and 
pivoting means 36 (FIG. 4). Slidable positioning means 34 
includes slot 50 Which cooperates With tabs 52. In the 
embodiment shoWn in FIG. 3, slot 50 extends into device 
(cellular telephone) 100, and slot 50 cooperates With tabs 52 
so that barrier 15 can slide relative to device (cellular 
telephone) 100 and antenna 115. In other embodiments, the 
slot may be associated With the barrier and the tabs may be 
associated With the cellular telephone. In yet other 
embodiments, the slidable positioning means may be a 
separate component, rather than a component integrated 
With the cellular telephone. 

Pivoting means 36 is shoWn in FIG. 4 as including axle 56 
Which is translationally ?xed to device 100. Radiation shield 
10 is permitted to rotate about axle 56 relative to device 100 
and antenna 115 thereof. In the embodiment shoWn in FIG. 
4, radiation shield 10 can rotate relative to cellular telephone 
100 such that it may be placed in a stoWed/collapsed position 
prior to use and in an operating orientation during use. In the 
embodiment shoWn in FIG. 5 (a digital assistant), shield 10 
can rotate about axis 56 such that it can folloW the position 
of antenna 115. 

In operation, a device With an antenna that emits radiation 
is ?rst provided to a user. Subsequently, radiation shield 10 
is provided and associated With the device such that the 
radiation shield is positionable betWeen the antenna (or other 
emitter of radiation) and the user’s body When the device is 
in use. 

Speci?cally, In the embodiment shoWn in FIG. 3, the 
radiation shield is slidably positionable from a stoWed or 
collapsed position to an operating position proximate the 
antenna. Similarly, in the embodiments shoWn in FIGS. 4 
and 5, the radiation shield is rotatably positionable from a 
position Which is internal to the telephone to an operating 
position proximate the antenna. In yet other embodiments, 
the radiation shield may be in a ?xed operating position. 
Once the radiation shield is provided and positioned, as 

the user utiliZes the cellular telephone and transmissions are 
made therefrom, radiation is emitted through the antenna. As 
shoWn in FIG. 6, radiation, 0t, extends outWardly therefrom 
in all directions. Some of the radiation is directed to the 
radiation shield and toWard the user. As the radiation reaches 
the radiation shield, the radiation conversion means associ 
ated With the radiation shield receives the radiation, and 
converts the radiation energy into ionic motion of the 
particles of the ion conversion means. In turn, the radiation 
is dissipated as ionic motion. 

Naturally, the ionic motion results in the generation of 
heat. Depending on the intensity of radiation emitted, the 
amount of heat (i.e. the change in temperature) generated 
can vary. In certain instances, it may be advantageous, 
and/or necessary, to associate heat removal means With the 
radiation conversion means. Speci?cally, heat is transferred 
from the radiation conversion means to heat sink 44 of heat 
removal means 32 Where it is dissipated to the surrounding 
air. In certain embodiments, the heat removal means may 
comprise a small fan or other ventilation unit Which may be 
associated With the heat sink, or directly With the radiation 
conversion means. The fan may be used to increase circu 
lation of air proximate the radiation converting means, to, in 
turn, dissipate heat generated by same. 
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Once the use of the device is completed, and the emission 
of radiation ceases, the user may adjust the shield from an 
operating position into a stoWed or collapsed position. 

The foregoing description merely explains and illustrates 
the invention and the invention is not limited thereto eXcept 
insofar as the appended claims are so limited, as those 
skilled in the art Who have the disclosure before them Will 
be able to make modi?cations Without departing from the 
scope of the invention. 
What is claimed is: 
1. A radiation shield for use in association With a device 

having a source of radiation emission, the radiation shield 
comprising: 

a barrier positioned betWeen a source of radiation and an 
object to be shielded, the barrier including means for 
converting radiation into ionic motion, to, in turn, 
dissipate the radiation and preclude the radiation from 
reaching an object to be shielded. 

2. The radiation shield according to claim 1 Wherein the 
radiation converting means comprises an ionic conducting 
material positioned betWeen the source of radiation and an 
object to be shielded. 

3. The radiation shield according to claim 2 Wherein the 
ionic conductor includes a conductivity of at least 10'8 
siemens/cm at ambient temperature. 

4. The radiation shield according to claim 2 Wherein 
barrier includes a frame and the ionic conducting material 
comprises a membrane supported by the frame. 

5. The radiation shield according to claim 4 Wherein the 
membrane selected from the group consisting of one or more 
of: hydrated compounds, Na?on family materials, Nasicons, 
[3 Alumina, [3“ Alumina, chalcogenides, halides, oxides, 
solid polymer electrolytes, aqueous salt solutions and gels, 
as Well as miXtures thereof. 

6. An apparatus comprising: 
a device capable of communicating With other devices, 

the device having an antenna capable of emitting 
radiation; and 

a radiation shield including a barrier positioned betWeen 
the antenna of the device and a user, When in an 
operating position, the barrier including means for 
converting radiation imparted by the antenna to toWard 
a user, into ionic motion. 

7. The apparatus according to claim 6 Wherein the radia 
tion converting means comprises an ionic conducting mate 
rial positioned betWeen the source of radiation and an object 
to be shielded. 

8. The apparatus according to claim 7 Wherein the ionic 
conducting material comprises a membrane. 

9. The apparatus according to claim 6 Wherein the barrier 
further includes means for removing heat from the radiation 
converting means. 

10. The apparatus according to claim 9 Wherein the heat 
removing means comprises a heat sink associated With the 
radiation converting means. 

11. The apparatus according to claim 6 further comprising 
means for slidably positioning the barrier relative to an 
antenna. 

12. The apparatus according to claim 6 further comprising 
means for pivoting the barrier relative to an antenna. 

6 
13. The apparatus according to claim 3 Wherein the device 

comprises a cellular telephone. 
14. A method of precluding damage to a user from 

radiation emitted by an antenna of a device, the method 
5 comprising the step of: 

providing a barrier having means for converting radiation 
into ionic motion; and 

positioning the barrier betWeen a radiation emitting 
antenna of the device and a body surface of a human, 10 

to, in turn, facilitate receipt of radiation by the barrier. 
15. The method of claim 14 further comprising the step of: 

adjusting the barrier relative to the antenna to maXimiZe 
receipt of radiation by the barrier. 

15 16. The method of claim 15 Wherein the step of adjusting 
further comprises the step of: 

pivotally rotating the barrier relative to one of the antenna 
and the device. 

17. The method of claim 16 Wherein the step of adjusting 
further comprises the step of: 

20 

slidably moving the barrier relative to one of the antenna 
and the device. 

18. The method of claim 17 further comprising the step of: 

associating a heat sink With the barrier to, in turn, dissi 
pate heat from the barrier. 

19. A method of dissipating radiation emitted by a device 
comprising the steps of: 

30 emitting radiation from an antenna of the device; 

receiving radiation into a barrier; and 
converting the radiation into ionic motion Within the 

barrier. 
20. The method of claim 19 further including the step of: 
dissipating the heat generated Within the barrier. 
21. The method of claim 20 further comprising the step of: 

35 

adjusting the barrier relative to the antenna to maXimiZe 
the receipt of radiation by the barrier. 

22. A radiation shield for use in association With a device 
having a source of radiation emission, the radiation shield 
comprising: 

40 

barrier positioned betWeen a source of radiation and an 
object to be shielded, the barrier including a means for 
converting radiation into ionic motion, to, in turn, 
dissipate the radiation and preclude the radiation from 
reaching an object to be shielded, 

the barrier further including a means for removing heat 
from the radiation means. 

23. The radiation shield according to claim 22 Wherein 
heat removing means comprises a heat sink associated With 
the radiation converting means. 

24. The radiation shield according to claim 23 Wherein the 
heat sink comprises one of a metal, a ceramic and a polymer 

55 substrate. 
25. The radiation shield according to claim 24 Wherein the 

heat sink comprises one of the group consisting of 
aluminum, graphite, magnesia and steel, as Well as miXtures 
and alloys thereof. 


